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(54) HYBRID VEHICLE AND ITS CONTROL METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To improve operating efficiency of a hybrid 
vehicle. 

SOLUTION: A motor 130 is connected to a sun gear 121 of a planetary 
gear 120, a drive shaft 112 and an assist motor 140 are connected to a 
ring gear 124, and an engine 150 is connected to a planetary carrier 123 
through a planetary gear 200 constituting a speed change mechanism. 
Power output from the engine 150 is distributed into two parts by the 
planetary gear 120, while regenerating partly the power as the electric 
power in the motor 130, the rest of the power is output to the drive shaft 
122. The regenerated power is supplied to the assist motor 140, and 
torque output to the drive shaft is added. In accordance with a running 
condition of a vehicle, speed change ratio is controlled so as to decrease 
a difference between input/output rotational speeds of the planetary gear 
120. As the result, regenerative electric power at torque change time can 
be suppressed, a loss according to the conversion between power and 
electric power can be reduced. 
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x>t»i 5 0OBtSHfcCc^«>MKi«EF I ECU17 

20 [ 0 0 4 7] *J&MZ>' W ^ y h"*Ml*> gittHt 
tS«T4J7?f2 1 0^J:O'7 r b-*2 2 Occ^> 

- t^^Ifi 4 % 7 * * >J ^> 2 0 0 WWflK J: 
0 . x>i» l 5 o * £ y ^> 1 2 0 tcft^'T * 
RW5SS«tt t KK* & C 4 3»ir * 6. @2 i^Ett«H»^> 
*fP«:^^i:*TBft«H % C**o ^^-^^2 ! 0 > 

• t^feJ:o^'u^^2 2 0©*>* *7t^©JlSn* 
4iiD<?>^tr^^^r^Ufeo i?7^2i() 

30 [0048] ^»fRli<Z>BSfP*Sftfl'r4fc«>, Sf, 

7 * 3? y 2 o o o-«wfettei<:ot ^rsa?BT&o 
v ^ * £ y *f+ 2 o 0 ti. 2 0 1, ^ ^ * £ y 

* + y r 2 o 3 u y > 2 0 44>eft<e*-uctt 

3iTzct*mm¥±j: < ^^>nrc^ 0 gpfe. lib 3 



Tr = Tc/ < 1 ± p> \ 
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tcft. ^>*"*2 0 l<D@$itt:*Jlb3ft, H^fckiOi 
tt£ 0 3fc, 5v 1 Oa**>K&-Tt*£ft:«>, 

U > ?*~*2 0 4 i7 5>* * U * + ij 72 0 3 
3ft. W*tt-«&K:B»r*. _b5t < ! ) 

tt ii D % 7 9 * 5? y 2 0 0 li^C ©+ -V^Sfif&rf* 

[0 05 i] *±(ci* % ttstfaHBibr, **?*2 

iO**7tCU. — *2 2 >Kl,fclg£<D;j£ 

0 4 4^9* * ii* * y 7 2 0 3 &an«r&Bfiatx > B 
±5^ { 1 > ©N sKtf 0£ft\?ftMS! 
0 , l J > y 4*+ 2 0 4 ©Q£» Nri. ^4 
* y * * y 72 0 3©B(E»N c©Kffcli, FN r = 
( 1 + *> Nc J r?i6ftS 0 £P*>. x>*>> 1 5 0 
it 1 4- 0tt0B6&(c*Hfe£ftTr ^ * £ "J * > 1 2 0 

[0 05 2] BSlt*5*?2 I 0**7«cu. — 
+ 2 2 0 **>^OfeilS4^ffi%e8S&tt,«*«^tC 

•J. x>y > l 5 0 C-sa^t TG 1 . TG2£ 
/rt^C7*9*# 1 2 0(C$5d£ft&. S3*4 r +T 
GL TG2©*attlt r 1/ (l + p) j T'&* e fiP 
fc. jc>>:» i 5 0©B<E»i*, ±&©il*j, r i + 
/> j iStcigjis nr ^ ^ * * y i 2 o cceasn 
*. igtc hJUjrtt r i / < i +x>) j issnr^** 
y*"+l 2 0<Cfi53i*ft* # «"R>»W'Cli, 

[ 0 0 5 3 ] B 2 «9£T«:a, »&tttf C i L/ C . £ 9 
? ? 2 1 0**>«CU ?'L—*2 2 O&jr-ylCVtcm 
£©lSd#B* * 1/ fee 5'P- + 2 2 0 7 ft: at 

— >7?f2 lo^t^ttoti^cft, y 

> 2 0 4 i7 9 4 * ij * * y 7 2 0 3 4«-ftt9 
*CH<E*-* 0 ttStt«A4|»ftO % 1f>+"t2 0 1©@ 
K^HlhSftTt^C^fe«>. y > >2 0 4te^7" 
^ * * y * * v 7 2 o 3 ©Htsiitttf^ftft t be-* 



1 0 



120 00-3 46 1 8 7 
16 

* # 2 1 0 *t£V7l>-* 2 2 0 1 LtcUsO; 

*>=rt»2 0 it*sA(cBCt'«c£fti'?* 
sfe, j"? ?*2 1 0 4>«ft3n-ci^-sfe». 77 
4 * y * * y r 2 o 3 1 y ^ smf+ 204 <>jia z>w&. 

•J 7 2 0 3 «fca< y > y=r+- 2 0 4 5 fc--#oB£tt 

so. 77 ♦ > y + -r y t 2 0 3 4 y > y*"* 2044 

1 5 ofii*?* '? y 1 2 oa*6<wy sitsti&tfe 

[ 0 0 5 5 ] ^iiia^jt. ±ife<Dao . j7 ^ » ? 2 1 0 
feJ:o J ^U'-*22 o«>*> - *7<<:^-r4^ { )©ifs 

^ttS*4 0f»*. ill/. ±i&JMl«3 . l 5 0 

a***?* * y =r-^ i 2 otc*^j*g*m^tt©tt. $3 

^£§B (tfitt^dKA) i^ttSC {iMtttt} T- 

St-^r. 3tgaMtc«, cn6 2ji«oJS^«!« 

20 [ 0 0 5 6 ] $£fcfle>'- W7'J ;K ^5 4 $ 
> 1 5 0Aia*£5Jfi|w i jaBA^ljggsti'C^-&. ;^*.S*U 

[ 0 0 5 7 3 B 5 It77 * * 'J 1 2 0 <E>B1EWR« 

'? 9 *■+ 1 2 OCC'^^irC-iag&Ji^SofeSC < 1 ) 
•CdS^n-So ^ < 1 } ^IS^^iiD, #+"^«'isl*K 

30 { s > , v r ? * * y * *■ y 7 1 2 3 < o , y > y^-*- 
124 (R) tc-en^ntti&r&ffiit, scR3«>SEgi 

/o 1 B77* * y ^-V 1 2 OO+i'Jt-C*. 
1 0 0 5 8 ] PIIAj*, 1t-> ! 2 1 (E'lElfe&^N s . 

■7* -t. ^ y * + y r i 2 3 <zmHW$w e , y > 

! 2 4<r>0is^N r 0>&£>ki%Z.Z>. V^*-*? 1 2 1 

fe. * y * * y r i 2 3 <on$£i7aSii«MP e , y 

*Ps, Pe, P rt**n**««¥^«4»ftxn* 
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[ 0 0 6 0] ^4 £ y ! 2 OC'S^tCi*. 

it. i s i v>mim»jmi£&< . 

x^i.>> l 5 0©@iS1fe^@5^*Pe 1 KtB£-r& 

y ? K*Mr-**. 774* y*"-v- i 2 ooittHMiic 

* y*-*- 1 2 OKAA&ft&Btifc(*x>s'><DmK 
[0062] < 2 > — fl&SJS&ft : JXK . *3fcHf»kZ»W 



(10) 4382000-34 6 1 87 

18 

*M1 1 6C>@fEt»fcJ:^h.'U^ij6^i i2<E-@i£ 

[ 0 0 6 3 ] m 7 it r «M 1 1 6 <D^|£SN d <x>*> 
> 1 5 0 ©@<E|S:N e J ©t&^tCtetf £ 1 Jl i>&&!<DWi 

§k££N e v h^^TeTT-i^i>>l 5 0j^^ff37354lA: 
l'l«**TdOMMjP<l«:M*l/t:*IAl 1 e^^tUA 

[ 0 0 6 4] B7 K5U/A:£&*?T5iS^r. £M 1 ! 6 

20 k ^7 * * y * +• y r 1 2 3 onte^tix 1 5 
0 <ommMN e ksr, < . y > v^ v i 2 4 oymmxt 

! 6 <P|5j$£&Nd<<: ££->T, SfeK^fc 

55 ( 1 > *»£9§£>*»ftjli) . V- 1 2 1 (D|5i$£&N 
s *5 t:D' h >l ? T s lt-£*veniK3S < 2 > T*3 n-5.„ 



N s = { 1 + p 1 > / p 1 xn e -Nd/o 1 ; 
Ts = 7exoi/(i4 tf i) ; 

o 1 =-y>* t'i 2 I y>i*f-H 24<D^ifc - • . <2> ; 
x>i» 1 5 Omf*CHSs1&4a^D'h.'l'^?:<S9IJ 7^ 5? y ^-V- l 2 0 V2-z>lC<ySc^tx. -t-iF>-gK*±|g 

se^n^ciicjars. fna^n^^Gu 1 it. ^(3>-cs$n-s. c<?> 

[ 0 0 6 5 ] x>>:» ! 5 O^ffi^SnfcSfrT^ -7^ ig 7 ^ciSi^GU 1 ©BfBiclB^f ^. 

GU!=NsxT s = NeXTe-Nc!XTe/(l+pi) -<3> 



[ 0 0 6 6] x>i>> 1 5 O^SE>a5/33nfc^*CDSi;>7 

it. y > ?*->r 1 2 4 tce^sn. *m 1 1 6 icmwi 
v^i/ji. uxmi^&ti^n^o Jfetc^tfeS < 1 > tcj: 
n*t. j->t>> 1 5 o*>6*iS 1 » 6<ca^$ti-s h 

*Treli, fTre=Te/(l + p!) jf^ij 

AUl = (Td-Te/(i+ol)) xNd 

=TaxNd-NdxTe/ < l+o 1 > -<4> 
[ 0 0 6 7] 7>X QtCi*, 130 r$fti 1 6©BSSfcN<l<x>S» 1 5 0©@$£»N 



40 



commit. m?&v>$mA\j lo&mtcftm?** 
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(11) 13BB2 0 0 0-3 * 6 1 87 

& 20 

[ 0 0 6 8] @8Jt r«M 1 1 6<^>@ii£lSN d >*>!> fl^SteSAtt*, iWS!a**aLLr*J: ^. *tt«i£ 

ttictiaMBfcb*. |H8CCa<l/*:&a«?f9tt£. [0072] @9lt^PStel?lte>.>>^7'l> - K^BfcfeW 

1 2 1 ®5«ftN s 0. jWST*. o h*** 

SO. 1 ZQitmfiMnte&itlir&ZttmtC?) io JtlttHKlMKift'Ct*. EV&frtfT -5. 4tttt£CFI-* 

*HI<c*i, < @8 *«>^ # * > ftii/fc««A u 2 «wo d t?i*aw± or*f WS^tBS-cifeRo. fmu 

©as«(c^fOi». E-cttauwttrcjefrr*. matt, mi o^cdakd 

[0069]-*, *«ft 1 1 6© I-* * T d DK»-,T««>SfTtt»Wa:ffcl/C<,i< HftKt*. £ 

£3 ft^is^i*. ±3? { 4 > 0>mM\$iC^U < . H8 * [0073] < 3 ) Si^fJjM3Ag| : -«*fepiJ«>.M 

- »T-Ojls5^^€: 1 0 0%£felETfti*, * 1 3 mHstcM* . /W.r/'J K*MI* EV^ 

o-cHJfe3n*«A±Tf;*i-*-* 1 4 0K^n 20 a*«ffjQt4Mi«wWE*i-K«:A«)jefTT*c4 

**^i*^K&4 0 r*Mi 1 6«|al^fe **Cft&. fflfflx-- v h l 90rt<Z>CPU (ii'.T mc 

N d 1 5 OOfafc&N e J «Md(C<S. 08 rc PU j £o5 ) li«<&*frtt*«:iSor«|E*~ 

K^?4ct-c, ^Pe^^Pd^t-.O^ggg*: 0. -£-£!30, ?i/xh*-$140, i>-7;>*2 

?f -5 c i *ir-* * 4 r it. rmHc&mt z> 10. :/t — +22 0 ©UJiM^^tT a. c n<b <omn 

1 0 0 7^ <:• ] «±rssi^ u t<m. *} . % v y »j 30 [ 0 0 7 4 ] ■ 1 0 (*as*?f b*<d h ^ >? w$\^ - * > 

ikucrs'* 1 4 o^r^aeioriEtT-r^c *s^j:j>-m^(c«^!^-cis^$n-s. §gtt^.6as^) 

tiBIteTA* <«T. CCiiis*- K^EV^lfiJ: . ^^Pd«, ggStfM 1 ! 2«>®$i&N d 

3 0?:ia^Sf£L.-C^ist--SCi*>5]fe-C*^. Oft."? I .'U *T d * Jtr ^-fe.'HS 

[0 07 1 ] @8cc.TU,*:ii»}, »fA l 1 6©@|£I»N «4e^iyf*siK:itCfe^-7'.'Ut i^^Jfeig^StiT^ 

i*. ^wi*±o, ^ssoai^a^eT-r-s. ± [0075] ^fe«si^Pbi 1 s<t:o-Ji^!E^isij^ 

is^Bjri*, ^iiay>^s^s©Js^=i:«tc i o caa^ p h (^f^sis, s 2 0 > . ic&mm 

utc&K &&&stm<»®£i>mmt£Ub?)v>miat>*±.o fi p b i it, ^ »j 1 9 4©?Eftst<:^-?s^/5T:.fe 
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m?z <x-r??s3o> ♦ m^x-i^t- tit. x>*> 

is^ . K'l> £ T e i *j x 1 5 0 OiglStt 



10 



20 



^«IttftlRSWBH**<./TC»4o fl«cr Itf^aeSTr- 
[ 0 0 7 6] x>>:» i 5 OltHSfiiiO , 

£zf mtncitvx* aea*^* < tsa^a. x> 

JrtfK'l,*} #*<>?««£ft& 0 H«£Kft»C2fci: 

[007911^1 O^^^^SSOiCfeW-SfiR*^ 

N 1 *= < 1 + io ! > /p l XNe*-Nd*//> i 
TU = Klx (Nl*-Nl) 4K2XI (N 1 * 
[ 0 0 8 2 ] C C*\ jo 1 tit? * 1 2 0<D*" 

*• 40 

[0 06 31 r 5? 1 4 o ©ass* -< > utat 

N 2 * = N d * ; 



(12) WI2 0 0 0-3 4 6 187 

22 

* >h$8*jit?Cir\ x>*>> l 5 0<D@£@iR3&N 
efe<l:tXB«h*»Te£R«'3'6 # C ^-T&C £tCJ: 
0 . x>>;» i 5 o cc^^c^<Dftc^SR#^ > h * 

[0080] c5i,rts£3nfcx>^>i so«aaK 
hansom cpUk*saitfctBo#i*9ap«ia* 

[ 0 0 8 1] »ICC P Utt. C p v&^tm&toim 

^tt»r U(Af^S2 0 0 > , «£ 
<MSStt8RtC!ti;r, 5? I 3 0*<fc£>'T*'* h-€- 

'?^S205, s 2 i o > o i&at&mva;*,** 
(^^^•s2o 5 > o 1 3 oct>b«b(e»n i 

jfrcacUfcst (2) Kftt-r. fEftga \ l 2<z>g 
HifetNd*. x>*»BBSfiNe*«:«A , r4c:<t 
tcJ:DgS^$n^o l 3 0ogg|K'U?T l *ti 
2? (2) tCfec^C, nmiti 1 1 20|«hl>Td*, 
x> t>>H« h*>Te* *«AtT * C ± ttftfe* C £ 

tc?sgj=i< Marcs £> J: 5 . B4IB1EISN 1 *i» 

£ 1 Z0Q>BU VfrZT 1 *^§&:^L?Co 0 
0>g&Sl£tttN 1 *Wl5HlhH?T I *J*vtSC 
(5 > ©i*JR3t8n4 # 



- N 1 ) - • • { 5 ) 
Xtc. BUI il*T2*tt. x>*/>15 0^&^^ 

y=r-n 2 0*/>i/rSB*tti i 2<<:gjisn4iiHgh 

^>t. SE«b«l 1 2©S«FJb*T<l*4G>««lgfc 
^^^^Sft*^n^> 0 ft*. x>i>> 1 5 Q1»h<D&& 
I 30«>h^»T i ^J^TSSBJrr* 

Jit>Tiiti£h 3fetc*C^ < i > teat,* 

0. ! 4 0CDBttB(EftN2**<):VB 
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N 1 * = U+oD/plx U + 
Tl* = Klx (NI*-NI> +K 
N2* = Nd* r 
T2*=Td*-Tl */o l 
1 0 0 8 5] C 5 UTtK£3nfc h * ?%4Mtfe<):&B 
Is^ll^iitCg^^r. CPUli*-*! 30 7l'X 
h*-*140. x >*» 1 5 0 C^^*Kaf -S. { X 

#>^i'i(^lMtoJ:j>'gg(i|iij&K:s^^r. S-tiCii 
iaiim©tb«*fs. m^icj^-ciftjE^n*. -eft-en 
n&. c^uTisssn^ffj*. fg^d@g& i 9 i, i 

9 2 ^#.^-5 h ? >t>Z. 5 4 >M- £<2>A ^ ? ^ > y 
<Dt^ - : f K g& $ n. <, & p WMfclfiSlK «fc •> •& 

[0 08 6] CPUiifjgS&IIiSSI 9 1. !9 2€^-{? 20 

3 0 J: £>'T i'* I- * 1 4 0 (D^ig^^SlliMf 
cnicMl. x>*» i 5 0«>B1Ei*3H£KtiEF 

1 ECU 1 7 0 ^SteS- -SfclSirab-S. St^T. sHJiai^. 
-^!9 0<£CPUI*£F ! ECU 1 7 0tC*il<TX 

1 5 0©S^*-f> VVM®&&foi;Z>Z.LX\ 

[ o 0 8 7] Ki^mm^mm^miir^ci.icj: 

♦J. ^StefiftZVWT'vi ? h^M!*. x>l>> l SOA* 

[ 0 0 8 8] -Xl£. Sfej^Wtf **H*M4»«orM 
-*>l-?^i>mtts2ftZ,t, CPUii 

Xte£t>m&b>l5T d^^^jit? iA-Tv^S 10 

2 > . iXtc, fggjsei l 2<£S*23f*£:iW>t-<<:s-2t* 
"C. CPU I^jraototaU&KT?* 

t o o 8 9 ] m 1 3 <itt*s^«*^te®s^tts-N^ 



#182 00 0-3 4 6 187 
24 

p) Ne*-Nd*/x> 1 ; 
2X1 <N1 *-N 1 ) ; 

• • • <7> 

mu d o<t©^??*p d ncrn^ tc t * . cp 
u&»9j&5^tfjS^a>^oteA&?i5^* i^jffi-r*. 
[ 0 0 9 0 ] m 1 4 i#^i8S^#^6ig^^c>9J 

I 'JIBS&^S^tT 1/ "C t • £ i#S&T-0!>$ii <£ h .'1/ * 

p o 0 cctia-r c <Dtiimx-v£¥rt*tcjggm& 

net -5 tcitTS USMl tftPiSr HJ^-&tfcS*> fi>i& 

nutc^ isK.mmx£.bi> 9 
m^<c^eoK.m^xmmA 1 1 2<^isi*a*!B^£{fc;u 

SIMitO D iSRfcSU D i<7>la??=P O 1 KM-? C 

[ 0 0 9 1 ] C ©J: ^ tdC P u ittme^iwwfvm 
vDtmmoDt<Dt8xmj?&rt>&fricm-?i,>x%)*) 

3 d3«II5|!jO Dl^lCtS*^ *afc^«5C:-Js^U LKlo 

m&tm^oto tym^it. m 1 4 ^piisu df?<<:iss 
o^ffioffeTw twti/T, estcaft^-r -s c <t 

[0092] -j 7 S 1 0 4 K*M,>-C t ^JO^^,^ 

it. emmzx* ? vhxm&ttw * 

IfcSB) It, ?5?f2 10t*7. 7-1^ — ^220* 
ti. 5 =7 v *2 1 0 Vl^ — *22 0**PtCO 

^<Z>W«#A.i*. T'l^ — *2 2 0<^E«rS;'»K(6^O 
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25 26 

#*. £?t ^ i><D £. L, X t>m *>t£ I >. ftf iU I 2 <D0£& N d i* * P e 2 (O^mMJ: 0 fc« 

JO 0 9 3] U±XMmVtc*&mM<D.>U7>) y K« t>. S£^r, **»*««rcl*bn& h*i>&&4*. fete 

mk^m*, $ffM>a%KSiccfeso-cftflttt«U9SiA @ ? eisa^ ufc<otm Gastrin -5 c <t ki.'j: o , & 

[00941 01 5 li*-;<~ K7^ -X^m<0 K'U £ £C £a*r£ £(CJ*l>3ft*'(VW7''J 7 KmH^jlis 
S^icffi^f ^. 138 il^Jl. KlM^&SKftNd . 10 09 91 #Hife0*Z>;W^»> ? ztmto 

i > t» > jWB |5*©°Pe va<s 5 n&«^<0 \-)l>i> 7^9-V=i4 ritVmtC 4>3§k^ tw±r £ C i # 

sr&<slf c c eii, >#s«s^R«K4<jWi r-£ ■&<, @ i 6 itr > 9- k ? a ^vm^ ^ ^ 

v * ^si&^ti+^^f. i>y>i5 o <z>is*£tf-f > ©»i+*st^^@t?jb4. a 7 x-mmi<tc t 

&w> toSMrcafcSft*. ae^c &tim£imv dofbjizihfi? mix-it. x> 

> > 1 & 0 {*.«=■ P e -Cil^ $ ft -5. (SG. S>> #H| 1 5 4><E-.«=?. Pe'Ci^S^ *B-&© ^ ;l< 

-&J#.l$T-ti, £jg&r-iii$£gs<:a«gj£2ft&fc«> ^4 o&^&tSg*:, cert*. Am<»feiTymicfovr<:K 

'> *~Y I 2 0«CA^Sft.Sftj^itllEf3<r><spe l tctB *tt©<WO»itt?T*>ftc»*&, K?^ 

n*j£Pe<£[a&&Ne<fc9<>igS<. h .'U i> T e H*<=i 20 <^iM^^> ^m^^tmx-it, ^M^vmU^fiiS 

PeOOK'U;?TeJ:*J<>t£<fr£. j£3ft*&«>. I'ftl 20KAA?ft^ 

[009 5 1 l>-fr&mfr&Kh$tlZ<L, M^'Js K tiH+o^P e 3 K$BS-r£JiW?<i& 

tfS&jaS-C^UfcC^raLX , 7? 12 [0 1 00] **G, M^JyHWIffl 

0. 1 3 0feJ:O'71'A 1 4 OCff^K 7 C5nGfc<D£PIG< . ^4 £ 'J =T+- 1 2 0 . 

i: o'C h .'U KttftHgGfea*) , 1 3 0*JJ:?>'7i^ h # 1 4 OOffllCCj: o C ^ .'U 

1 5 0^f5.a/55ft&^C'^fe. Sl5*CDSit|IGU SStCSi^Ufcii" , i 1 5 0*5 

tc. @tfi©istSAU2- oc.iSfHCCtB^-r^^?:*-^ ^tB^*Si^*-as/5<<:gia$ft^ 0 */<:. m&<» 

[0096] ccx\ mstm 1 stztmnrz. me [0 101] cct, ©7 iia 1 ei^fcfs^^. H7 

*>&tim*3< m&GV3' <Dii&&MG U 3 J: 0 4>a^ l" ©ffifRtCtB^T^. Ha«>ftXto>£4!&4MStii*) , 

^t^, svmv \-a->? Kia-r $mG u i ■ <d^wh«g u i j; o fo as^* < w 

[0097] cv£*>ic*'mfo&<f>^-<~7>) ? \?im vt-*i>$&t-rzctK.£t) > mt>^<D^.=&i\i>xm. 

1 £0tcA^5ft-S>«j^C'EiiKtia. hAj?«dBtlMi » Te££ft&g&:fca«t7Ctfttt, h^^i^B^iG* 

-car*. c<t>8S*. h.'U^.^T:-*i;*sj>^(^?sa4 [0 102] ^tefl©^^.; ? h"»Mia:. r^y- 
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1 6 p e 4 tarn? x-n& ox-? 

? 4 $ y *"-Sr 1 2 0 KKSgT-S *lti. :7*-?4 * 

y*>l 2.0^©A^ia*££S<?^ ggs&ai 1 2©B§a* 

[ o 10 3] **te«to^^7u ? K$Mr-«i. 

Mig^MccS^*, t>^l 5 0®JM«|&a£P 
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